Effects of aripiprazole, olanzapine, and haloperidol in a model of cognitive deficit of schizophrenia in rats: relationship with glutamate release in the medial prefrontal cortex.
Disruption in cognition is characteristic of psychiatric illnesses such as schizophrenia. Studies of drugs that improve cognition might provide a better insight into the mechanisms underlying cognitive deficits. We compared the effects of the antipsychotic drugs aripiprazole, olanzapine, and haloperidol on performance deficit in a test of divided and sustained visual attention, the five-choice serial reaction time task (5-CSRTT), which provides information on attentional functioning (accuracy of visual discrimination), response control (measured by anticipatory and perseverative responses) and speed. The cognitive deficit was induced by infusion of the competitive NMDA receptor antagonist 3-(R)-2-carboxypiperazin-4-propyl-1-phosphonic acid (CPP) in the rat medial prefrontal cortex (mPFC). In vivo microdialysis was used to compare the effects of aripiprazole, olanzapine and haloperidol on CPP-induced glutamate (GLU) and serotonin (5-HT) release in the mPFC of conscious rats. Oral aripiprazole (1.0 and 3.0 mg/kg) and olanzapine (0.3 and 1.0 mg/kg), but not haloperidol (0.1 mg/kg), abolished the CPP-induced accuracy deficit and GLU release. Haloperidol and aripiprazole, but not olanzapine, reduced perseverative over-responding, while anticipatory responding was best controlled by olanzapine. However, these effects were not associated with changes in GLU release. No association was found between the effects of these antipsychotics on CPP-induced attentional performance deficits in the 5-CSRTT and 5-HT efflux. The data confirm that excessive GLU release in the mPFC is associated with attentional deficits. Thus, suppression of GLU release may be a target for the development of novel antipsychotic drugs with greater effect on some aspects of cognitive deficits.